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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a method and a device for light beam scanning, 
which make it possible to obtain an image of high quality with an inexpensive device by 
correcting deterioration in converged light spot shape due to a focus position shift of a light 
beam or an aberration of an optical system caused by various factors, or a spot position 
shift of the light beam by simple constitution. 

SOLUTION: The cylindrical internal surface of external surface of a sheet type scanned 
body is scanned with the light beam which is emitted by a light source and passed through 
the optical system, the wavefront of the light beam is controlled by a wavefront control 
element to correct at least one of the spot position shift of the light beam, the focus 
position shift of the light beam, and the aberration of the optical system. 
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[0039] «aS«i|»3R^ 3 8li. 3tt*-A<O»jii*«0 
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tzm^z. mux. mm<r)Bft*$mztt&Mmx*: 
h. *i$a&m (Rit^so t t-m. mz-if. 

[004 0] 7x-Xx- h^!4. #SciOT^^-iX- 
-C-S>l>. ^®£^£-£-5>T??-^x-;$>i:LTl4. m 

atx/tf. mss-^ (pmn) . mm3\t5^-(y 

(4. 5^^^W[6l^@L^aiSoexv'<0«S:3IO 
X h V^(4. &® £#£J LTifci^tr^. h ^T'M£ Sr$'J 

•t&h<nx'foz>. 

[004 1] ZZX\ 021::. ffififflfflm^S 8<7)—m 

^3 8(4. 6±<,z2<k7ttft( / zWm2ti*:im.<?>ffi. 
/M14 7 (02*T"(44 7 a. 47b. 47c. 47 

/MM 4 7<,zfflWgzW:4 SX'tkj&ZtitzfflffliE^zfe-? 

tiW&fima £ ti . SS^mfii 4 7 1 z£S)BI 4 8 1 <r>mz 

nnBWwZit&ztizxix. wMmb^^mm^A 

&<7MWmM<r>lffik\,zmtl,X . RStSlcAtH-Sft 

[0042] BK5Wf>»tKM«l*^ 3 8 fcfcWtte. 
SWISS 4 5Ci-)t, SttJ8i4 8«fffii«5: 

X*£2> L. «S/h«fii4 7 S:fll«fc:lMttLT» ^«§£4 8 

<Dmmmmzm^<D&i^pJr^M^t:4-x.x . 

ia^Wflt&ftOiHitlWWR^i. MEMS (Micro El 
ectro Mechanical Systems) O&ffifcJ: Df^A^^T 

[0043] ^mwmmii. ^m*^® 
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1^5 ) izX tl&tXitC'y b&Vtv&HkifiEBk LT(4. 

#i;ii4*. Yv^mwmfrhomm. ( k^aais. r*£ 

[0 04 4]CCttt, F7AmR^i^Hi:(4. 03 
(aJtwtJ:^. K^A#KRCi;l43-DT:fc£> 

Hg£*uC^.S>i:.r^. C »J; d£h'5A**SA/r"^ 

9. ntt«mili:«4. 03 (b) tC^-TiotC. 

K^AO^mtCtoT-eOffl^Sr. r' 

Haitian fc (4 . h5^-x4 4 <ry&mt t m.mz%i x 

fthti-f. W&frt>'?tiX$i1&b%')X^&b^oZb 
X'#) 0 . h7A'-^ <ry®mifa b K^A 4"i>t§i k <7)^— 
get (4. h ^^n'-X4 4^»(4iti^^oTfi : ^tcT 
^i>*>\ ^<Tyn^Y^^-^Mb^ixX\^hb\^o^ 
bX'foh. 

[0 04 5] zti^commizx-yxZi-t&T-'y*-*** 

lc4 5*b'-AC0MX^7 h^<0^WcMLT»4. 
iS®§iJffll*^3 8^L. -5-07tt'-A<7)#fflB. 

if%.mmitfzizmmffi<,zj^— (®*f^ (^sco* 
; 2<tmm.) *tt^z>zbt,z£*)^ -eo^. >r 

watffilWW*^ 3 8*^#taj£iX&3fefc'-A<?)j£®<7VN- 
>7-*/i(4SA^$iJfflI-r-?»ii:tcJ:0. CfL?r«IE-r-2» 
d i: #T*£ & . ^B^Jffll^ 3 8 *WV7— 
tT(4. ^flc|5B^$ix-S.tO'C'{4^r<. ^®$ijffll#^3 

i^{4ft^*^i.i»i dtcLTtiv^L. ISio^ 
t(4. l*llS?c07i- z F«jtS:^i.^C:i:^J;oTSi>f*Sr^ 

[oo46] mfatmz, m^i^>x34^^i?gsi^ f 

= 2 8 0 mm. t*— A7B£fg£<X>b= 3 0 mm. leilE 
±(:i3ltl.f7 : r-*x^Az=l00^m}:tS. £ 
. «[ffi$iJffliS^ 3 8 {4. 04 ictHlT'^-r i 3 fc. A 
m% L i i: SStft Lo O^-r^F® k j$®$i]ffllfg^ 3 8 O 

RltIt«»*|6](0S (««!) * { <l>mt. dixkl3c-r 

[0047] iOk#. &®$«S^3 8^3^ t'- A 
XM-faZ & b~f~ & b . 4> 111=0013^03 6 = Ob /cos 

c^k-r^o^Mt l^. 4fc, 04tcfigia-c*-rj;a 
iiiTjifii-c-o^) o p**v^ tit nco-^b %h x o 
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&4"l>gK>^&ftAd{2. Ad = 0. l/imt^rl.. Z 

oxoiz. msfflwm^ao&Mwzgmz-tt&zb 
mmtf^'p-zft^ztizx mify^-^xirm 

]E-t& Z k #T'# h . 

[0048] &tz. %^k<F>Wmz£hmt*X'J hB 

*>wmx'~&.L%:^0£iiw.mcr>iir&i l zte, %mmmm 

=f- 3 8 OKttWOM. mw<7-**$£L& X o izfflffl 
-thZtX-mjE-fh. #R{£Xt^-3 6#IIItK 

-r a. z t iz x o . znKmmwmmwiiktf 3 ^ftm^^ 

Stfd k izX OSfefe-r&nvJRiio^fctt. -e<^# 

H) OWXtcomm) Z5-t&ZtlzXK). Z 

cr>%m®mm i f-3 8*^*fai$^s^t'-A<7)^ffi^N- 
?-£ rzitm^mwth z t x-mm-r h x a tc-mwr 

[0049] &tz. ^t'-A^X* 1 -/ hfirS^iXfOSa 

co^p— &m#t>&. ztit>(7)^mt<zigm-t&yt\z—j±(D 

hi&W&tllZtt LXlt . ttESIMll*?- 3 80#JB 

j*v>$m<ryh)v \- (m%) ^mm-thztizx*). zti 

*W£.^hZtij i X'%h. Mfamz. MftU>X3 4<D 
MSEUf = 2 80mm, t'-A3fcll€f££<I>b= 3 0 
mm. l2HS±^t5ttl>h"— Afi[B^SrAx= 1 0 0 
jtzmfctS. im^-h4 2±.X'K^j[t]l l zl 

0 0um-?tlX^&b~t&. 

[0050] ZCOt # . H5 Icflcf <fc 3 lz. jftSfRlffX 
^38 comMftertfa £ 0 . 36 mradfitt^i. ^ttixtf 

%mmT3 8<7)i-)\shm mmn) A&\t. a#=o. 

36/2 = 0. 1 8 mradtSr&.-tSr*?*^ ClO^lC 
ti. 8«JffllS^ 3 8^R*fffl ( S 7-®) Sr 0 . 18 
mradfSttixTktCi^T, El*^- h 4 2±{C*J{tl» x 
-%\iQV>-rtiZmiE-f&Zl:tfX'£&. Srfc. H5li. ffi 

[0051] ±.cr>mit. *ti?tiytt'-J*cr>MAiiLW3' 

rfmLLx^&m&izm-zmjEiTmzwpnLtiitcox' 



|S)B*fcf-;U h-Th X o izfflffl LxmiE-th X o (c-TS . 

2^hh\m3^m.^f>MxniE-thz t t-e^ 

4. 

[ o o 5 2 ] & tz. mrnmwm? 3 s izm-zumw 

T7+^-?ZWmizmWthZt* l zX'>X'filbi\ 

lx&^x&z. ztnzx'o$m&mm?3 8t:®m-? 
hXoiz-tz. b^m. ttijjmmzmfeLxmm&t: 

ntiiLX. ZtHzmtxnsE-f&XolzLXi>X^. 
[ 0 0 5 3 ] %*5. V.±mWLtzMte. K^AomRJS 
t^<DWM ( F P3tt^m^) , I<J^5iE^» 

<r>^Mmcr>m.Mzmmt h % t— A<7)tli^ < a i stor 

tion) $rt>. ±feiS®Si«SIS^3 8^«J:0^^®SrM 
[0054] ULkPtmizWlWLtz x a C ^JfflWtciix 

OX*7 htiLWttZfoMfflWmTlzX^XffijEt&X 

oizttziztb. wmimaxz/Wigim&m.oiz&w&M 

&&nZfo±.Z-£Z>Zbti i XZ&. £tz. #f£H ({4S 
[0 0 5 5] »:tc. H6~09$r#H§LT. 2(s:f|BB<0SI 

1 tj «k t/m 4 osiaH;:$ 4 ?t t- i»7g&xm&x vmm 
i mm-? 1 ^micom 3^x1/^6 comrnizfa & nmn 

[0056] Melt. *¥£tycr>&3cr>mmzm&P]ffift 

mmcDNfttmjisggiftt'-^Tmmw out. tv? 

X 0 , ic7)jgffi$i]ffll^*^Wtfc5$ix«,3tt'-Ac7)^oi 
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m&xmzmm- h . *w&<n^4<mmz\%h%\L- 
mmm : F56. m2uyxm5 8mmmvy^ <h 

^J±) 6 0a>fpJ&9. K7A6 OcOyl-JiiffitCtiv'- r-tf 

[0057] ^HWS^T')^- K 5 ASBfcjgSElSB 
5 0li. 3KiK5 2*>4>3tai$ft;fc3fcb'-A£, 
XI¥5 4£iILT. &M#H8S^5 6T-£:atLT. SS2 
l^XJ? 5 8 LX 6 0 Jbtf>iB8«fle 6 2 &Jt 

[005813$® 52k L"CI±atfMrtte«tfHl£&» itST" 

JgSr^b-h^-FXlx-McML-Cti. SfttOBroa 
d area Laser Diode^£fflV>*U£ J: V>„ -£-<7)fl!l(C„ ad 

y^vx, ^yy7>7, 2&7&tfc7)Ti"r#fti!g 

( LED) *fcE«MEfrfc:-&*>*T«V^*ifc* t T , S 

[00 5 9] mi U>Xffi5 4l£. ayj-fU^Xi 
&A,X'ffiJ$.Ztl, 3tSS5 2*»<?>Staj$*t^3fct*-AS:^ 

x (7*-*)is>y\s>x) z^AsX-ffitiiZti. 3tf- 

A<Ot*-A@$r^0, L/C. Oct) 

mm) co+juh /N-v- (js«f*> *\ s 

h t,<oT'S) 0 , *njfe^T'ti, zcommfflwm? 5 6 

[0060] ^ffi©JW^5 6(4. *<?>^)V r-*S\ v*!7 

tf>T& 0 » -ts£ 2 *3 j; 6 commits \^xm^ 

[006 1] Cicoidt;:. W,\\/yXffi 

5 4t^2v vxm 5 st omzitt'- j»<r>wmz®m 
-f&z. tcr>x'% h mmmm^ 5 6 zm-tx s 

rii. naLfcidk:, mui vyi><?>mm.miz£.th 



moMj&&#-)\s*iS<r) 'J — Kb" y i |>IiJ^3E 

•ftllZ £ 1 x i> mwrftitf± t & . 

[0062] Z.tth^fWrmW.Z J; . 3fcb*-A<7>.X 

*y r-fta-rn. -f&fc^ ieitffi±T-c^ie«i-r^# <a 
(c mmwmk^b\z^x^*m£th. 

(c(4. ^B^Jtfll^5 6c7)5tb*-A^fflffl. a^T'ti 

T^L^J;a^:<aM^*>-l>^®$iJffll^5 6€r. fi^T' 

feii^6 2±lcm7fe$^rS3eb'-A*^ HiaT-^t, 
<VfrhimX'm-ti>(?>'\&WmjEZix2> . 

[0063] Z<Dt * „ IBItffi±-CcOX^-y hfiiS^tl 
*tcm-^«®$iJfflI^5 6cO^;Uh* (^S^ft) com 

Tfcwfj:^. incio, immf*uz?p&.-?&m«cr> 

M$iJffll^ 5 6 CO K 7 -i '<ZWm LX . 5 
[0064] Cl«7)J: 3 (C3%N0E8B£ J:*Uf, T*?9— 
i fit: <fc 0 IS3t^a g f^o^ L ^H^p D B ® ^JS«-f ^. 

w<DDuj:mmzTi?&zttfX'% . -eo^m. ^s«o« 

it -t^^. *%Bfl^ 
@ffl-rs ClktcJ: 0. J: O^iS^SISTIS^tc^b'-A 

[0 06 5]^:, *%B>1^6 <7)Hai<0Sl? 2HS6JB® 
fco^T8lW4. ^b'-A^3Eiiai: 
LT±iEJfS 1 HJS^S kmtTVf- K 5 AM5^$^ 

yt\z-j>comBW7-$:%m-t h z t izx ox . #a 
wmzx ^x&?&ftt'-j>co&)m.w&tizmE?z 

£ot,zLfzi><r>x-foh. 

[006 6] muz^mtmmcoT^^-^yAm^m 

&mw 5 0 im-ffiK dix(iH6 iz^fk L^±iem 1 



(&0) >03-1 49582 (P2003-ch^ 



[0067] 7tt'-Ac7)^i[{4S-rtl^Si: LT(i, 

x, ftt'-JxwMja&miti. -tKfr-hXffl&fa (teii 
(az> %mmwm?5 6izx~?xzti 

[0068] %m$mm^-5 s^wm^j^- (m*. 

amrrti^niE-t s . z<Dt* mmmmm^ 5 e iz x 9 

fHJfiH 1 H 94 Xfc J: iXmfifflfflM^- 5 6 £#JtSP LT . 

mrnrn? 5 6 tfwiihi? 4 y<D^cox o iz. ■znmtt* 

[00 6 9] I^)J:5t, M&JPfit^Srfflv^.rfck: 

j: o . t^?— v 7j*m%M£gimz&i l i&m*0)^:m 
ftimmwi (st^a) s#tf>£5g Ltimm&nt: 

comtnlmTMmtfZixte b' ix&v , <t 

mx-z&tmz. wmmwL*'j'-%<'t2>zbtfX'%&. 

[ 0 0 7 0 ] =SnB . UfflSIH*^ 5 6t. ftt'-A<DM 

tmt & mz'Ttiix &w mz. H^Aoii^giM 



i o o 7 1 ] mz. ^m<r>^ecr>fm.cn>^3mmmm 

to^tK«t4. *^3HSIS®Hi{i. MU^fflSI 

j&&<s*> -s. v 2 mmBMizte if h m i v >xm 5 4 

KOWC. ^S$iJffllS^5 6i:^2W>-XSf5 8i:<OlE 

<7)^<2a-rtiSr*IIE-f--i>«td^L^tO-r-35i». -r^r 

4. m2P->-XP58. !eHh'7A6 OfcilX^l l^->- 
5 4 h ^ 2 U- >Xg 58 1 ^fgfcjfcffifcWfg^ 5 6 

® t P bT'S) %1BIHffiR7- 5 6^^21^ >Xm 5 
8 fc coffia^'iBi^iEa b^&Xolz. filT&t ^, «fc d 

[0072] BU^L^r«J: 9tc s ^ffi*Jl»^5 6{i. 

*r$mM3kX'&hma%mm=f-5 e<r>^m±^s e a 

b. ittMtfc5$21/yXSf5 8(7)ifflM5 8 
abcr)ffi<nWM*<lb-th. S^2 l/>-X^5 8<?0 

[0073] i^T% mmmwm? 5 e t . g*2i^>-x 

f i:^rS J: d tcKa-TS. -T^*>, ^mj&i&T'£> £ 
?S®$lJffilS^ 5 6 <0f£fB!3L£ 5 6a*i, ^ 2 1/ > XWt 5 
8 <7)luffl!i^^{aa b -WctZ i o lw^ffi$ijffll^ 5 6 
m2l/>-X|¥5 8$riEar.g>. 

[0074] z<r>£ o izmmmmm'f- 5 6 tii2 i^>-x 

P5 8$-Ka-T-l.c:i;^«J:0. m2W>-Xgf58^J; 0 

mmfo6 2±(;m^§fLS3tt'-AOb'-AflSr{ai: 

2mm&m<om&x, mz, *m3mmmcoxo%m 

Wb^hZblz£r). XV&ixtzyjgkZn&ZbtfX'Z 

[ o o 7 5 1 mz. *wn<v&6 common 4mm&m 
x. T£&ft¥&bsmmb<wm*m%.L. ^s^tj: 

'JT/l^-f A^^iaa-fiiSr^jELi o i: i^-p tOT' 
J>0. ■fe>'-9-a)ttaj*S**7-f-H-'-«v^-r&ii:tJ: 
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[ 0 0 7 6 ] 09 {C, ^H^S^T 1 ? H7 AlBfc 
jt£KB<a$i%£¥SI2T'ijrr. 09tc^-TJ:aic:. * 

mtmmoT v ?-yj AS^s^a io\t. mm® 

mm^<r>%^ &1£MLL?z -y H 7 2 fc J: -> T . 
K»K 7^74 £^£tttt£ix*:ieii&#7 6 Sr^SE-f 

& n,yt^ v h 7 2oifi< izmifw h 7 

®Sg8t-te>"9-7 8£3rLT^.&. IBfe^"/ H 7 2±J itf 
l£#IMggSI-ty-9-7 8{i. ftCIijTtS^SSSSfit (12^2: 

-f) t,zX 0. o±$ria^EnT'^-rj; d 

, Eli 4 cOEJSfefi b ¥-ftttfaiz : &i)rf&. 
9 imW¥&) 8 2K:A2l£i"U 3yt"jL-^8 2(iCl 

[0077] S^-y H 7 2ti, 12* L=SrV*3fc0*»&lt 

SgTfcSrfi 1 5 IiJ^36W-;U8 0±Sr^ttL. £ 

ix(c«t 1 9ffi#iffiC2<^7cW^H^* i ll*$ixi>. 
Sg^-y H7 2i: LTti. H6— HStc^-TT^^ — H 

^ASbfc3&£^S5 otj J: t/5 i iz&vr zticmun^ 

*u 3yb'i-^8 2lci3UT^*^^* <: 5:$ix^>. 

[00 7 8] rrvfA-^8 2ttJ^T. S8^$il^E 

zmizte. ^tnzmmLxwcmimm^mmLxm^. 

mW-t hi.olz~tZ,ZbX\ mizM£.&S £ f ±lz 
[00 7 9] Z<7)£ die. -fey-ttciSiH^il?:? -f — 

nvn'-x ? lt . zti*mz%m®mm :: ?z%m-t& x 3 
ic-r*. -r fc 0 . ^asf^^H-t'S^so^-cfi^: 

dtcitj$CM^{2a-fix$rfflIE-r-?»-i:fc«kO. 3" 5^ 

o^«p^i^4T'# , mmshnco^^mu-r h z b& 
mM-thzbtfX'th. 



[0080] tfz. int. mnLttffimo&mfimm 

c:it<o2ooSjiE^Pl^fi : didtcLT. f£#Jbfc 

t'-Aco^^ y h{4B-rtLi:^[{iia-ril?:|6)B#ecttiE 

bjct)^ 2 *5 x urn 5 o.«&Bt t mmz . «[®$ijffli«^c7)^ 

i&mimiE-t&XdizLXij&^L. %&&cr>Wmzto 
i.T7tt'-AO^{4a-rtL^ffliELTt>mv^t. $4> 

^tcn^-r^^t'-AiBH^a (am^^a) ^^ij 
AMBX^a (wmwmgiW;) izmm-t&zb i>*iffi.x'$> 

[0082] m_h. *m } n<r>ftt'-J*7&£timt5J;r/m 

[0083] 

[0 084] lil±, «B*LfcJ:d*£, 
2fcck^50Satc«};ix(f. R^rtffi^SM^f- 

T^-r^^b'-A^m^fiarn (f7*-*x) $> 

[0085] &Lt. imLfzJ: O IZ. *f|Bfl<7)^3fcJ; 

x/m6(r>mmizMf, mfi®mm?zm^xi/tt'-j± 

ffistth X o tc Ltttb. h* 5 A^gp^oJpxfSSSr 
Tff !> C 3&*"C*# . Rt§i^K®^5lES^7tt'- Ajggfcfc 

Ut, S^£0S@tC«t^>T^-r^3tt*-A<7)X*f7 h 
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imi] 5 <7>mmi,z{&z> 4 y±- f ? am 

[02 3 iltSt'f y-)~— F 7AS^^?itffl^ 

htib ^mmmm^-mmm^m^mmmmx-h & . 

[03 ] ( a ) (i. Y?J±<r>mi&*^tWftWX'fo 

[04] ^s^jtans^^^v-sr^-f-.g.^SrTF-r 

[06] #?&BH<7)g| 6 OjBtttZtt S7^^-H7AI 

[07] #f&BBc7)gS 6 <DJI8HC^£ 77?-H7Al 
3fc b'- At3EM^ 2 USSJ^© £ 7F~3"SlB&ffJjS;0T''& 

[08] *»»6«tffil.77^-H5^I 
3fcb- Aj£5££ia<7>lg 3 HSfe^®S:^-r«lB&^0-C-fc 

[09] #fMHtf>IS 6 cO.^^tCfS 577^-H5 AM 
0T& & . 

[010] mkCDJ F 7 AMft b'- A7££ij|« 

[011] fi^coxb--7--t^0-t.2.b''-A^HS^ 
£*IIE-r & -f F 9 ASDfcb'-A7£3lEi£S?)«f8&£ 
^-rray^0T'J)l.. 

[012] 011 coffljE«^«SB& £ ^-rff§fiSc0-e#> 

•5.. 

[013] isiu.<0ii comjEm^ ^-r^mmx-h 

[014] t^COr^^-K^AM^b'-A^fi^a 

<vmz ^~rw®ffi&mx'$> h . 

[01 5] llt<. fi*077^-K 9 AMftb'- A 



lrziM— hU>X 
2iJC7cff«K** J F- (AO 

AODfcfifJUyX 
2=7LM — hU>X 



^mmni&<Dmi™-m®m3Lmx'h& . 

10 rtffiRf§M3^3i£^a 
12 a. 12 b. 12c U-lf^'-r F 
14a. 14b. 14c 
16 a. 16b. 16c 
D) 

18a. 18b. 18c 
20a. 20b. 20c 
22a. 22b. 22c 
2 4 
24 a 

2 4b m^t b'— AXX >J ^ 
24 c b— AXXU>y? 
2 6.28 b— Al^-X^-y^ (^) 
HP 
57- 

&7^>"X 

leni-— f 



3 0 
3 2 
34 

3 6 
38 

4 0 
4 2 
44 
4 5 
4 6 
4 7 



47a. 47b. 47c. 47d. 47e ffit.'l^ 



4 8 #f 

50. 51. 70 pimm^m^^.m 

5 2 KM 

5 4 WilUyXM 
5 6 . 

56a %LWfflfflm z F<Oim±jk 

5 8 g21/VXP 

58 a ^ 2 W >Xgf <0B?ffly±^ 

6 0. 6 4 (lEIi) F^A 

6 2. 6 6 f2li&ffc 

7 2 S3fc^ -y F 

7 8 mmmm^yy- 

8 0 

8 2 nyta- ? 



[01 4 ] 



[015] 



308 



306 




308 



308 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects ki the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



